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A  series  of  experim  ,ats  ties  of  experiments  v/ere  conducted  in  which  burros  were  subjected  to 
multiple  exposures  to  G  oup  Aaxposures  to  Croup  A  arboviruses.  Production  of  broadly  reactive  CF 
antibodies  was  found  to  dep€fe  was  found  to  depend  on  the  sequence  of  different  viruses  injected. 

The  highest  broad  spectrum  CFst  broad  spectrum  CF  reactions  appeared  in  EEE  immune  burros  after 
challenge  with  virulent  VFi:  v  with  virulent  VEE  virus.  Primary  inoculation  witli  EEE,  \'/EE,  and  VEE 

1?°*^  specific  CF  and  HAI  specific  CF  and  HAI  antibody  response.  In  V/EE  immune  burros,  challenged 
\nth  Sindbis  virus,  antibody  bis  virus,  antibody  response  was  insignificant. 


The  immune  response  of  dlmmune  response  of  donie.stic  chicbe.r..*  of  various  ages  to  inoculation  vdth 
EEE  virus  is  in  progress.  B1  is  in  progress.  Blood  virus  levels  in  younger  birds  were  of  a  higher 
order  and  persist  longer  than  persist  longer  than  in  older  birds  inoculated  wi th  the  same  quantity  of 
virus. 


Guaroa  virus  was  cultivaoa  virus  was  cultivated  on  6  different  tissue  culture  lines.  The  virus 
is  being  characterized  and  thcharacte'ized  and  the  immunologic  response  is  beiiig  measured  in  mice, 
rabbits,  and  chickens.  Unsuoand  chickens.  Unsuccessful  attempts  were  made  to  produce  a  hemagglutinin 
to  Cache  Valley-like  virus  r^alley-like  virus  recently  isolated, 

0^,156  non-vaocinated  po56  non-vaccinated  ponies,  neutralizing  antibodies  to  EEE  were  detected 
in  40  v/ith  HA  antibodies  to  Ih  HA  antibodies  to  EEE  detectable  in  19, 

^  serologic  survey  indicrologic  sui'vey  indicates  that  a  Cache  Valley-like  virus  is  rather 
widely  disseminated  in  domests..entinated  in  domestic  animals  in  the  tidewater  areas  of  Maryland  and 
Virginia, 


Mote:  Copies  of  this  report  pies  of  this  report  are  filed  with  the  Armed  Services  Technical 

Information  Agency,  Aiforsation  Agercy,  Arlington  Hall  Station,  Arlington  12,  Virginia,  and 
may  be  obtained  from  te  obtained  from  that  agency  by  qualified  investigators  working 
under  Government  contxder  Government  contract. 


I.  Epidemiological  Studi-' 


Operations  at  the  Assateap-io  Rese-'-'ch  laboratory  have  continued 
on  V/allop's  Island,  Virginia,  as  a  cooperative  effort  among  the 
Division  of  Communicable  Diseases  and  Immunology,  Walter  Reed 
Army  Institute  of  Research  (WRAIR),  Fish  and  V/ildlife  Service, 
U.  S.  Department  of  Interior,  and  the  Department  of  Veterinary 
Science,  University  of  Maryland.  From  this  base,  the  studies 
reported  below  have  been  conducted. 

A.  Eastern  equine  encephalomyelitis  (EEE)  virus. 

1.  Ko  EEE  virus  was  isolated  from  more  than  9000 
mosquitoes  collected  by  the  WilAIR  group  in  the 
Chincobeague-Assateague  Is.'i^nd  complex  during 
1962.  Only  19  of  1327  bird  nlasmas  were  found 
to  have  EEE  neutralizing  anzabodies. 

2,  Tests  v.'ere  completed  on  sen-m  samples  obtained 
in  I96I-I962  from  herds  of  non-vaccinated  ponies 
in  the  eastern  counties  of  Virginia  which  lie  be¬ 
tween  the  Chesapeake  Bay  and  the  Atlantic  Ocean. 

Serum  samples  were  collected  by  the  U.  of  M,  group 
from  l;>6  ponies  in  3  different  locations  and  tested 
by  serum  dilution  neutralization  (NT)  and  hemag¬ 
glutination-inhibition  (HAI)  tests.  Results  are 
shown  in  the  table. 


Serologic  Tests  for  Antibodies  to  EEE  in  Ponies 


}f  of  Sera 


Location  Tested 


Chincoteague,  Va.  91 
Assateague,  Va.  I6 
Pungoteague,  Va.  h9 


P  of  Sera  Positive  at  1:10  or  > 

NT  (10^-10^  ID50  HAl(l4  units 
of  virus)  of  antigen) 

25  10 

11  8 

h  1 


All  sera  that  were  positive  bv  the  HAI  test  had 
an  NT  titer  >  1:80,  It  is  evident  from  these 
results  and  those  obtained  in  the  past  that  there 
is  a  higher  frequency  of  exposure  to  EEE  in  the 
Chincoteague-Assateague  area  than  in  an  area  a 
short  distance  inland. 

3.  There  were  no  laboratory  confirmied  cases  of  EEE  in 
Maryland  horses  and  ponies  in  1962,  althougn  speci¬ 
mens  were  received  from  13  suspect  horses. 


B.  Cache  V?lley-D_k?  '-Iruf’s, 

leolation  of  a  Cac  ..  Valley-Jike  virnc  from  mosquitoes 
had  been  accomplished  in  I96I  bv  the  group.  It 

was  determined  that  the  '^i^nophJ  Ic j  brad] a\i-crucians 
complex"  of  mosquitoes  was  ppparontTy  frequently  involved 
in  the  dissemination  of  the  Cache  Valle>-like  virus.  A 
serological  survey  for  neutralizing  antibodies  to  Cache 
Valley  virus  was  conducted  by  the  ’JRAIR  group  on  serum 
samples  collected  by  the  U.  of  H.  group  from  domestic 
animals  in  the  Tidewater,  Piedmont,  and  mountainous 
arc'-s  of  Maryland  and  Virginia  indicates  a  high  rate 
oC  infection  in  horses  and  cattle.  In  the  Tidewater 
area,  llli  of  15?  animals  had  neutralizing  antibodies 
to  Cache  Valley  virus,  28  of  75  in  the  Piedmont  area, 
and  11  of  51  in  the  Appalachian  area.  It  would  appear 
from  these  preliminary  tests  that  this  agent  has  been 
rather  widely  disseminated  among  domestic  animals  in 
Tidewater  Maryland  and  Virginia  for  several  years. 

Further  investigations  of  the  ecology  of  this  virus 
are  in  progress. 


II.  Bcperiir-ontal  3t'idi‘3S. 


A.  Groip  A  r.rboviri',:os  in.  equir.^>,. 


CF  Results  on  Serum  Samples  from  Burros  Subjected  to  Sequential 
Exposure  to  Group  A  Arboviruses^^ 


Ser>,"i 


CF 

GF 

GF 

GF 

137 

lljO 

li^li 

308 

GF  325 

GF  331  , 

3/V 

3/7/ 

11/17/ 

1/10/ 

3/19/  h/9/ 

3/19/  h/9/ 

Antigen  and  Units 

61 

61 

61 

62 

65 

63 

63 

63 

EEE 

16 

12  8^ 

128^ 

32 

6a 

0 

128+ 

0 

6a 

8 

128*- 

128^ 

16 

128 

C 

128+ 

0 

6a 

WEE 

16 

16 

32 

128 

128+ 

0 

128 

0 

32 

8 

16 

16 

128*- 

128+ 

0 

6a 

0 

32 

VEE 

16 

128*- 

128«- 

128»- 

16 

0 

128+ 

0 

6a 

8 

12&t- 

128^ 

128+ 

16 

0 

128+ 

0 

6a 

AHM  2021 

16 

32 

32 

32 

32 

0 

128 

0 

16 

8 

6a 

6a 

6a 

32 

0 

128 

0 

16 

AMM  2351 

16 

6a 

6a 

6a 

32 

0 

128 

0 

6a 

8 

32 

6a 

6a 

32 

0 

128 

0 

16 

Sindbis 

16 

a 

a 

6a 

6a 

0 

32 

0 

0 

8 

0 

0 

6a 

6a 

0 

32 

0 

0 

Semliki 

16 

6a 

32 

6a 

16 

0 

6a 

0 

16 

8 

6a 

32 

6a 

16 

A 

\J 

6a 

A 

V 

16 

Chikungunya 

16 

16 

32 

32 

16 

0 

6a 

0 

32 

8 

16 

6a 

32 

32 

0 

6a 

0 

16 

Mayaro 

16 

16 

32 

6u 

32 

0 

6a 

0 

0 

8 

0 

0 

0 

0 

0 

6a 

0 

0 

Kiddleburg 

16 

16 

16 

32 

32 

0 

0 

0 

0 

8 

0 

0 

0 

32 

0 

0 

0 

0 

Hormal  brain 

16 

0 

0 

0 

8 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

Dengus  Ij 

16 

0 

0 

0 

0 

0 

0 

0 

0 

(Control) 

8 

0 

0 

0 

0 

0 

0 

0 

0 

Diluent 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CF  tests  conducted  by  J.  Casals,  Rockefeller  Foundation  Virus  Laboratories. 
Reciprocal  of  CF  titers. 


Record  of  Inoculations 


Burro 

VEE 

EEF 

WEE 

GFT37 

Col.,  2/21/61 

12/7/60 

GF  lao 

Col.,  2/21/61 

12/7/60 

11/7/61 

GF  laa 

TC50,  9/21/5? 

Cel.,  10/12/59 

1/13/60 

GF  308 

3/27/62 

11/7/61 

GF  325 

Trin.,  3/19/63 

12/5/61 

GF  331 

Trin.,  3/19/63 

3/27/62 

5/10/62 
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Results  of  these  studies  strongly  suggest  tliat  EEE 
inr-  13  b,.  ■>•  ch  .  '3d  '.h  viruV.i.t  Venezuelan 

equli.j  encci^hflc' .  ^itis  (  "  t;)  -  b  ;  b>-oadly  re- 

art,ivc  antit'u, •  ,,  /  it  ;;ill  be 

necessary  to  supplenent  this  /'  "■  u1.  >,ion  regimen  by 
injecting  other  Group  A  arbovii-usis 

It  would  appear  advantageous  to  produce  monovalent 
as  well  as  polyvalent  typing  sera  in  large  animals 
provided  that  acceptable  titers  can  be  obtained. 

An  attempt  was  made  to  determine  the  eifeot  of  Sindbis 
virus  on  U  V/EE  immune  burros  and  on  1*  sero-negative 
controls.  No  viremia  was  detected  using  tissue  culture, 
and  the  antibody  response  was  insignificant  as  measured 
by  HAI,  CF,  NT  tests. 

Four  burros  having  previous  experience  with  Group  A 
arboviruses  and  U  sero-negative  controls  were  challenged 
with  CJukungunya  virus  in  order  to  determine  more 
definitely  broad  spectrum  antibody  response.  Viremia 
titers  were  not  measureable  on  tissue  culture.  Deter¬ 
mination  of  antibody  response  is  still  in  progress. 

In  another  attempt  to  determine  broad  spectrum  antibody 
response,  llj  burros  were  challenged  with  V/EE  virus. 

Four  of  these  burros  had  been  previously  exposed  to  EEE 
virus,  1»  had  prior  experience  with  Sindbis  virus,  2  had 
been  vaccinated  with  attenuated  v;ES  virus,  and  had  no 
prior  experience  with  Group  A  arboviruses.  Viremia  de¬ 
tection  by  inoculation  of  day-old  chicks  and  determination 
of  antibody  response  by  HAI,  CF,  and  NT  tests  is  in  pro¬ 
gress. 

B.  Avian  infection  with  EEE. 


Immune  response  in  tlie  domestic  chicken  to  inoculation 
with  viable  EEE  virus  is  being  studied  at  present,  as 
a  cooperative  venture  by  the  U.  of  Hd,  and  VJRAIR.  Vari¬ 
ous  age  groups  of  chickens  are  being  inoculated  over  a 
lj8-week  period  with  EEE  virus  and  are  being  bled  at 
intervals  to  determine  whether  age  at  the  time  of  in¬ 
jection  influences  the  immune  mechanism. 


In  the  first  group  of  chickens  inoculated  at  one  week 
of  age,  the  peak  antibody  titer  [HAI  l:256o]  was  reached 
at  2  to  3  weeks  and  leveled  off  after  6  weeks  [HAI  l:l6o]. 
Detection  of  vireitda  in  the  first  3  groups  of  chickens 
v;as  as  follows; 


Age  of  inoculation 
Twic 
l»  wk 
8  wk 


Viremia  [range  of  NT  index] 
Day  1  Day  2  Day  3  Day  U 

3.^  -  ^.7  0  -  3.0  0  0 

It.O  -  6.3  0  -  2.5  0  0 

3.5  -  5.5  1.5  -  2.5  0  0 


In  the  8  week  old  chickens,  viremia  was  detected  in 
only  5  or  10  birds  at  day  2,  It  appears  that  tlie 
viremia  level  begins  to  drop  off  with  an  increase  in 
age  at  the  time  of  inoculation.  This  is  a  long-term 
projecti  the  inoculation  and  testing  schedule  is  not 
complete . 

C.  Guaroa  and  Cache  Valley-like  viruses. 

1.  Cache  Valley-like  virus.  Vaccine  was  prepared  from 
suckling  mouse  brains  and  used  in  combination  with 
complete  Freund  adjuvant  for  the  intraperitoneal 
inoculation  of  2-month-old  female  mice  over  a.  Ii9-day 
schedule.  At  day  h9,  the  abdominal  region  of  the 
mice  was  considerably  distended  and  ascitic  fluid 
could  be  easily  removed.  It  was  found  that  repeated 
"taps"  could  be  made  at  weekly  intervals  if  the  mice 
were  injected  again  with  vaccine  and  adjuvant. 

The  ascitic  fluid  obtained  was  highly  reactive  in 
the  CF  and  NT  tests  as  immune  material.  CF  antigen 
was  prepared,  but  attempts  to  produce  a  hemagglutinin 
have  been  unsuccessful  thus  far. 

2.  Guaroa  virus. 

These  experiments  were  part  of  a  contribution  to  the 
American  Comriiittee  on  Arthropod-borne  Viruses,  Sub- 
coiiimittee  on  Serological  Reagents.  Suckling  mice 
for  preparation  of  stock  seed  virus  and  adult  mice 
for  production  of  ascitic  fluid  and  immune  serum 
were  inoculated  according  to  the  previously  mentioned 
schedule.  All  material  produced  was  tested  for 
neutralizing  antibodies.  Stock  seed  virus  was 
lyophilized  and  will  be  sent  to  the  American  Type 
Culture  Collection  and  other  interested  workers  upon 
request.  Attempts  v;ere  made  to  cultivate  Guaroa  virus 
on  33  different  types  of  tissue  culture*  however, 
oytopathic  effect  was  noted  in  only  6  lines  of  tissue 
culture  (bovine  embryonic  kidney,  WI  26,  Flow  2051, 
Flow  2059,  conjunctiva  KEp  II).  CF  and  HA  antigens 
were  prepared.  An  attempt  was  made  to  induce  and 
measure  immunologic  response  in  chickens  and  rabbits. 
Weanling  and  adult  mice  were  found  to  be  susceptible 
by  int-  cerebral  but  not  by  intraperitoneal  inocula¬ 
tion.  Inves  gations  are  being  continued  on  charac¬ 
terization  of  this  ’/irus  in  tissue  culture  and 
laboratory  animals. 
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III.  other  Studies. 


A.  Stored,  frozen  brains  of  horses  and  ponies  from  which 
EEE  virus  has  been  isolated  over  the  past  6  years  have 
been  retested  and  lyophilized.  This  process  will  en¬ 
able  the  laboratory  to  maintain  a  source  of  stock 
strains  of  EEE  for  future  experimental  work. 

D.  Vaccine  studies.  Laboratory  tests  have  been  completed 
on  EEE  vaccinated  horse  and  pony  sera  from  New  Jersey 
and  Virginia.  Results  indicate  that  even  when  using 
highly  sensitive  neutralization  and  hemagglutination- 
inhibition  test  systems,  antibody  rcsoonse  to  vaccine 
is  inconsistent. 


